ABSTRACT
INTRODUCTION
Companies have been changing their approach to software development [6] . Achieving better performance and higher quality with lighter (agile) processes have been some of the key drivers. Self-organization in teams is considered to be one of the key factors to develop this capability of adaptation with sustainable high performance [1] .
We investigate this by empirically studying whether agile software practices help to induce self-organization and thereby develop and support high-performing teams. In other words, our line of inquiry forms two research questions (RQ) as shown in Figure 1 .1: RQ1) how agile practices help in achieving self-organization in the team and RQ2) is there a connection between high performance and self-organization in the team?
Empirical data for our study come from a customer project conducted at the Software Factory 1 setup at the University of Helsinki [9] . We interviewed five team members who have worked in the project and also the customer of the project. In this paper, we focus on the team members! perspectives on characteristics of self-organization, integration of agile practices in self-organization and how high performance is compatible with self-organization as stated in the research questions above.
LITERATURE REVIEW
One of the key factors for high performance has been recognized to be self-organization [10] . The literature also offers insights on how self-organization could be developed within the teams [8] . We integrate key works from the management literature and emerging studies from the software research in this section.
Characteristics of self-organized teams
Self-organization in the team appears quite straightforward from the outset but may become unmanageable, if not integrated carefully as demonstrated for instance by Ikonen [11] .
Karhatsu [1] proposes key characteristics of self-organized teams in the context of agile software development. We take Karhatsu! s framework ( Fig. 2.1 ) as a baseline in this study for our empirical work. It includes key characteristics of self-organized teams. 
The team! s high performance and self-organization
Team performance includes both individual results and what we call " collective work products# [2] . Performance can be identified by these " collective work products# . We acknowledge some of the key characteristics of high performing teams from Hancock [3] and then later compare them with our study results.
Software organizations are always looking for ways to improve their team! s performance. We assume five factors that may foster the improvement of a team! s performance: ß Focus on the selection of core members [4] ß High congruence [5] ß To create an open space for knowledge sharing [4] ß Feedback [5] ß Establish a " goal-oriented incentive# mechanism [4] High performance depends on the self-organizing capability of teams [7, 8] . As an example, self-organization can be achieved by assigning full authority to the teams [8] . It is noted that self-organization also spans across areas of responsibilities in management and work design dimensions.
Role of Agile software practices in self-organization and team performance
Agile practices such as Scrum and XP (Extreme Programming) have shown much evidence of how they help boost a team! s performance in software development [7] . However, the detailed study or analysis of how agile practices enable self-organization seems to be missing. Our study builds on such existing works to better understand how agile practices can help develop self-organization and high-performing teams.
RESEARCH DESIGN
We conducted a qualitative empirical study about the research questions stated in Section 1 using open-ended thematic interviews. The qualitative patterns from the collective interview transcripts were then examined to conduct a thematic analysis.
We selected five of the ten Software Factory project Planesweep 2 team members for interviews. The selection of interviewees was based on participant observation of the first author.
We used semi-structured interviews to collect qualitative data. The interview questions and overarching objectives were the same for all the interviewees. It was, however, possible for interviewees to talk freely about a range of issues within the specific theme or question. The time taken for each interview varied from 50 to 90 minutes. In addition to the recordings, some written notes were taken during the interviews.
We used thematic analysis to analyze qualitative data. The analysis after the data collection consisted of systematic searches through each transcript, categorizing perspectives into self-organizing characteristics following the selected reference frame (Sect. 2.1).
RESULTS
In this section, we explain the qualitative integration of the results to reflect on our primary questions (see Section 1), i.e., 1) how agile practices help in achieving selforganization in a team and 2) whether high performance is related to self-organization in teams.
Agile/Lean practices aiding self-organization
The results indicate that the agile approach helped teams to self-organize. Agile/Lean practices also aided the team! s ability to self-organize in different ways $ including learning, autonomy, shared leadership, team orientation, redundancy, and communication-collaboration. As shown in Table 4 -1, the importance of the Kanban board clearly emerged as one of the crucial practices in developing selforganizing characteristics in the team.
As another example, weekly retrospectives helped in achieving some of the self-organizing characteristics (Learning, Communication & collaboration). One interviewee mentioned:
! Well Retrospectives were very useful and they weren't just complaining about problems but we also solved those problems. That was very good and daily meetings were useful but maybe Retrospectives were the best part of the process model I think." 
High performance and self-organization
We examined how the characteristics of high-performing teams and self-organized teams were related in our qualitative data. Table 4 -2 shows that most of the highperforming team characteristics have some connection to % Autonomy! and % Shared leadership! . It was also noted that none of the high-performing team characteristics showed any connection to % Redundancy! . We also see in Table 4 -2 that there was no connection between % A belief in shared aims and objectives! and any of the self-organization characteristics. 
